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ABSTRACT
Containerization has had an outsized impact on the growth of global trade over the past 60 years. The Great
Lakes-St. Lawrence Seaway is an important bi-national waterway. Since the advent of containerization in
the 1950’s there has been much excitement about the prospects of scheduled container shipping in the Great
Lakes. There is a perception that direct container service will add value to the economy of the Great LakesSt. Lawrence Basin (GLSLB). However, due to unique shipping constraints in the Great Lakes-St.
Lawrence Seaway, significant container service has not materialized. This research seeks to explain the
current state of container shipping in the Great Lakes, as well as provide an analysis of the feasibility of
future container shipping in the Great Lakes. It is very important for policymakers to understand both the
opportunities for container shipping, and the barriers and issues with such services. A lack of understanding
of these points can lead to missed opportunities and/or the potential for significant expenditures of time and
money on unrealistic projects.
INTRODUCTION
Container shipping has become synonymous with
the rise of global supply chains. The movement of
shipping containers on the world’s oceans is
growing, and the economies of many parts of the
world are tied to the efficiencies associated with a
single box moving from a producer in one country to
a consumer in another country. The rapid growth of
global trade has lowered the cost of goods in many
parts of the world. Subsequently, it has placed
unprecedented demands on container ports and the
surface systems that serve these ports.
The Great Lakes and St. Lawrence Seaway has a
rich history of being an economic driver for Eastern
Canada and the U.S. Midwest. As the Great Lakes
Region has attempted to strengthen its role in global
commerce, the potential for increased waterborne

movement of containers into the Great Lakes has
long been of interest to port agencies and their
municipalities. There is a perception that the direct
movement of containers by ship into a Great Lakes
community will be beneficial to the local economy
and allow it to more effectively participate in global
trade.
However, it is very important for policymakers to
have an understanding of both the opportunities for
container shipping, and the barriers and issues with
such services. A lack of understanding of these
points can lead to missed opportunities and/or the
potential for significant expenditures of time and
money on unrealistic projects. Over the last 40
years or so many ports and local government
entities have expended large sums of money and
resources on consulting studies, service subsidies
and other efforts to attract container services to the
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Lakes. This paper seeks to clarify the opportunities
and obstacles for such services so as to provide for
more informed decisions by policymakers and
political leadership.
This research examines the current state of container
shipping in the Great Lakes, and its potential for
growth. First, a background on containerization,
commerce on the Great Lakes, and container
shipping on the Great Lakes is presented. This
section is followed by a review of Great Lakes
container shipping traffic levels and an analysis of
this traffic. Then, an analysis of various issues that
are likely to impede scheduled container services is
reviewed. The next section then suggests what
services might be viable. The paper then offers
some conclusions on the state of container shipping
and the potential for direct scheduled international
container services.
BACKGROUND
Containerization
In 1956, American businessman Malcom Mclean
loaded the first standardized containership in the
Port of Newark, NJ bound for Houston, TX. The
event was met with criticism at the time but would
later come to mark the beginning of a revolution in
global trade (Donovan, 2004). The advent of the
containership has been credited as a catalyst for the
growth in global trade that the world has seen in the
last 60 years. In an empirical analysis of
containerized shipping data from 1970-1992,
Bernhofen, El-Sahli, and Kneller found that
containerization had a statistically significant impact
on the growth in trade amongst industrialized nations
(2015). While containerization has allowed for more
cargo to fit onto ships, much of the gain in efficiency
has been from shorter loading and unloading times.
A study done by McKinsey found that before
containerization, a dock worker could load 1.7 tons
of cargo per hour onto ships. Five years after
containerization, this number rose to 30 tons per
hour, a tremendous increase in productivity.
(McKinsey, 1972). While not all ports have been
able to reap the benefits of containerization, it has
helped to expand global commerce through a
50
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reduction in prices and increases in efficiency
(Notteboom, Rodrigue, 2008).
Throughout the 21st century, containerization and
container ports have continued to grow throughout
the world. Table 1 shows the volume of traffic
moving through the fifteen largest ports in North
America. Also shown is Halifax, which is #24 on the
list. The largest container port in the world is
Shanghai, which set a world record moving more
than 40 million TEUs1 in 2017. In addition,
Singapore and Shenzen each handle more than 25
million TEU’s annually.
Commerce on the Great Lakes
The Great Lakes have a storied history of
transportation stretching back hundreds of years.
From the fur trade to the lumber trade, to the iron
and copper booms of the 19th century, the St.
Lawrence and the Great Lakes have played an
important part in the development of the region.
(Taylor, Roach, 2007). Stretching from Montreal,
QC in the east, to Duluth, MN in the west, the
waterway spans 2,342 miles (Figure 1) (Dimitrascu,
Higginson, 2007). Historically, the Great Lakes
have primarily transported bulk commodities such
as iron ore, grain, coal, and aggregates. These
trends have held true to the present day with the
primary commodities transported during the 20162017 shipping season being grain, iron ore, coal,
and dry bulk (SLSMC/DC, 2017). These
commodities are carried by a combination of Laker
vessels, and ocean going ships. The inter-lakes
shipping industry is highly reliant upon the domestic
steel industry (Dimitrascu, Higginson, 2007). The
decline in the domestic steel industry is a
contributing factor for the overall decline in interlake traffic since the mid-twentieth century. Laker
traffic in the Montreal-Lake Ontario portion of the
Great Lakes system peaked in 1977 with 38.3
million metric tons, with oceangoing traffic peaking
in 1978 at 23.1 million metric tons (Taylor, Roach,
2007, SLSMC/DC, 1992). This compares to 17.6
million metric tons of Laker traffic, and 11.2 million
metric tons of ocean traffic in 2017.
Despite an overall decline in traffic, the Great
Lakes-St. Lawrence Seaway still has a major bi-
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national economic impact. The waterway serves a
significant portion of both the United States and
Canada, with the GLSLB containing 27% of the
population of the United States, and 62% of the
population of Canada (Stewart, 2012). A 2011
study found that the waterway generates $35 billion
dollars in business revenues (Martin, 2011).
Container Services in the St. Lawrence Seaway
and Great Lakes Region
The St. Lawrence Seaway enjoys the geographical
advantage of having the shortest trans-Atlantic route
to Western Europe (Hull, 2015). Given that during
the 1960s, 70% of international maritime trade was
conducted on the Northern Atlantic trade route, the
St. Lawrence Seaway was positioned to benefit
from the advent of containerization (Guy, Alix,
2007). Manchester Liners was the first company to
establish a Europe to Montreal container route in
1968. They were then followed by companies such
as CAST, CanMar, and CP Ships. (Alix, Comtois,
Slick, 1999). Early on, companies experimented
with container shipping out of Quebec City.
However, due to the size of the port and market,
these operations soon moved to Montreal (Alix,
Comtois, Slick, 1999). Before long, Montreal had
established itself as the container shipping center of
the St. Lawrence Seaway.
As Montreal established itself as a major container
shipping center other communities began to explore
how they could extend containerization into the
Great Lakes region via feeder services to Montreal
or with scheduled direct container services with
European ports. This posed certain challenges,
including a shipping season of 9 months, as well as
constraints on ship size due to the lock and dam
system used on the St. Lawrence Seaway System
(Hull, 2015). Nevertheless, companies such as
Manchester Liners established feeder service to and
from other Great Lakes cities and Montreal (Hull,
2015). As late as 1979, Manchester Liners was
running a container feeder service from Montreal to
Cleveland, Detroit, Chicago, Milwaukee, and
Toledo (Globe and Mail, 1979). However, as
Mayer (1978) noted, this service went bankrupt
only a couple of years later. These ships faced stiff
competition from trucks and railroads that also
52
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transported containers from the Midwest to
Montreal and other east coast ports. It was the
intermodal connections that made Montreal a great
container port, and at the same time limited
container shipping by water west of Montreal (Guy,
Alix, 2007). However, the combination of
comparatively low container traffic, limitations on
ship size, and intermodal competition kept larger
Lakes waterborne container operations from
developing in the latter half of the 20th century
(Mayer, 1978).
Despite this, ports around the Great Lakes have
been interested in scheduled container services,
which potentially could offset the loss of traffic from
domestic cargo. Over the years, news of potential
container service has made headlines in cities
including Milwaukee (Connole, 1987), Duluth (Belz,
2014), Chicago (New York Times, 1979), and
Muskegon (Watson, 2017). Reports on Great
Lakes port studies of direct international scheduled
container services go back many years. For
instance, in 1989, James Kellow, Director of the
Detroit/Wayne County Port Authority at the time,
said that “we believe we need regularly scheduled
liner services,” and that the “economics are there”
(Markiewicz, 1989). In the mid 80’s, a study by
DeWin, a joint Detroit/Windsor port promotional
agency, outlined the potential for a Northern Europe
to Detroit/Windsor scheduled direct container
service using 500-600 TEU vessels (DeWin, 1989).
Like many other such efforts nothing developed. A
similar 1989 report commissioned for DeWin
suggested a liner service that would generate large
profits.
More recently, in 2010, the Port of Toledo went as
far as to install two container cranes to try and
attract feeder service (Lavigne, 2013). Currently,
the Port of Cleveland has invested time and
resources ($3.1 million in subsidies for 2500
containers over the season) in a scheduled container
service using the decks of bulk carriers, however
this service has recently seen significant drops in its
very limited volumes (Miller, 2018). As of January,
2018 the Cleveland Port was working at negotiating
an extension of its contract with the carrier. In
addition, in the 2015-2018 period, the Port of

Muskegon has been working to develop crosslakes and linked international container services
(Stephen Kloosterman, Watson, 2017), although
the stated goal of services starting in 2017 has not
materialized.
GREAT LAKES CONTAINER
TRAFFIC TRENDS AND SERVICES
In order to understand trends in Great Lakes
container traffic over the years the authors obtained
traffic data from two principal sources—the US
Army Corps of Engineers (USACE) Navigation
Data Center and the Great Lakes-St. Lawrence
Seaway’s Annual Traffic Reports. The USACE
data provides information on the number of TEU’s
at major ports in the U.S. These ports, in 2016,
handled over 36 million TEU’s with the Port of Los
Angeles being the busiest with almost 6 million
TEU’s handled. (See Table 1 for other large ports).
By contrast, all of the U.S. Great Lakes ports are
lumped together and typically are at or near the
bottom of the TEU Table. For instance, in 2016, all
U.S. Great Lakes ports combined handled only
1,328 TEU’s—about 5 TEU’s per day on average
for the typical 280 day sailing season. This
compares to 15-20,000 TEU’s per day for Los
Angeles and 4,000 TEU’s per day for the Port of
Montreal.
All waterborne containers entering or exiting the
Great Lakes must pass through the St. Lawrence
Seaway. The St. Lawrence Seaway publishes an
annual report that shows the tonnage carried in
containers passing through both the Montreal-Lake
Ontario (MLO) Section of the Seaway and the
Welland Canal Section of the Seaway. The MLO
Section has much higher container tonnage due to
the location of container ports located near the
Montreal terminal area. As noted previously,
Montreal is a major container center ranked as 12th
busiest in North America. The MLO Section of the
SLS handled 58,605 metric container tons in 2017
whereas the Welland Section handled 12,557 metric
tons. Much of the above traffic originates and
terminates in the Montreal-Lake Ontario Section of
the Seaway which means that it never makes it to
the Upper Lakes.

The graph in Figure 2 shows long term container
trends for the Welland Canal Section of the Seaway.
This provides evidence of the earlier attempts to
develop container traffic in the Great Lakes. In the
1978-80 period, there were 15,000-22,000 TEU’s
each year passing through the Welland Canal
Section into the upper Great Lakes. These levels
generally declined to year 1999 when only 40
TEU’s were counted. The 21st Century continued
with extremely low levels of traffic with most years
less than 500 TEU’s and many years less than 100
TEU’s. This changed in 2014 due to initiatives by
the Port of Cleveland to develop regular sailing
schedules for containers and other traffic to and
from the Cleveland area.
The Cleveland port efforts mentioned earlier
provide an interesting study on traffic prospects for
direct scheduled container services in the Lakes.
Based on the SLS Annual Traffic Tonnage reports
for Cleveland, the authors calculated that the port
handled 825 TEU’s in 2014, 2,934 in 2015, 1,615
in 2016 and 1,256 in 2017.2 These values may
differ somewhat from local sources because they
assumed each TEU contained ten tons of cargo.
Overall, the Cleveland traffic declined 57.2%
between 2015 and 2017 despite substantial
subsidies to get the business started. Additional
perspective on the volumes involved can be gained
by looking at the number of trains it would take to
move this traffic between Cleveland and the Atlantic
Coast. For comparison purposes, about two 600
TEU trains (one each direction) could carry the
2017 combined full year traffic of 1,256 TEU.
The Cleveland traffic was in large part due to the
establishment of a monthly chartered ship between
Cleveland, Ohio and Antwerp, Belgium (Lavigne,
2013). The service, operated by Spliethoff, is
marketed as a niche shipping solution that can save
up to 4 days in transit time to Europe vs East Coast
ports (SeeNews North America, 2013). While it is
billed as the only container service in the Great
Lakes, it does not exclusively carry containers.
Spliethoff utilizes multi-purpose ships that can carry
bulk cargo as well as containers. The same ship that
operates on the Cleveland to Antwerp route
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delivered 20 containers of bulk equipment to the
port of Detroit in 2015 (Bonney, 2015).
ISSUES LIMITING IMPACTING FUTURE
GREAT
LAKES CONTAINER SERVICES
Absent major changes in the geopolitical and
economic climate, a number of issues stand in the
way of increased container shipping into and out of
the Great Lakes. While no one obstacle is
necessarily insurmountable, taken together these
factors make it very difficult for scheduled container
services to operate. These issues have been well
known to academics and policymakers for many
years. For instance, Dr. John L. Hazard of
Michigan State University, a noted authority on
Great Lakes shipping, and a mid’ 60’s Assistant
secretary of Transportation for Policy, summarized a
number of issues in various mid 70’s-80’s
presentations and reports (Hazard, 1987; Hazard,
1988). He mentioned Seaway problems for
container shipping related to augmented overland
competition (rail and truck), lock and canal size
limitations, the limited nine month shipping season,
and a move towards shippers favoring speed and
reliability of service with smaller shipment sizes and
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inventories. These issues are also well known to
more recent analysts of Great Lakes shipping. For
instance, James K. Higginson and Tudorita
Dumitrascu (2007), in their article on Great Lakes
shipping, note many of the issues mentioned above,
and which we review below.
Following are some of the key issues:
Small Seaway Size Ships Could Not Compete
in the Trans-Atlantic Market
A major issue deals with ship size and the Seaway
size limitations. Containerships continue to increase
in size and efficiency. OOCL recently completed the
OOCL Hong Kong, which can carry over 21,000
TEU’s. This ship is over 1300 feet long, has a beam
of 193 feet and draft of 45 feet.3 There are many
other ships being built, or recently built, in the
18,000-21,000 TEU range. By comparison, the
larger ships coming into the Port of Montreal are in
the 4,400 TEU range. A containership moving west
of Montreal would need to be much smaller
because of the dimensional constraints of the
Seaway. A container ship passing through the
Seaway into the Great Lakes would likely be in the
1000-1500 TEU range. The international shipping
community would classify this size ship as a feeder
ship.

It would be difficult or impossible for these small
vessels to effectively compete in Trans-Atlantic
trade against the large ships that will serve the Port
of Halifax or the Port of New York/New Jersey, or
the medium size ships serving the Port of Montreal.
A small vessel requires a crew similar to a larger
vessel yet the larger vessel can carry 3-10 times the
number of TEU’s. There has been discussion over
the years regarding expansion and deepening of the
St. Lawrence Seaway locks and channels.
However, that does not currently appear to be on
the horizon, and current efforts are being directed
towards funding to maintain Seaway infrastructure in
its present configuration.
Viable Trading Routes into the
Great Lakes are Limited
Another issue is that any container waterborne
movement into the Great Lakes would have to
capture traffic from the ports of Halifax, Montreal,
and New York/New Jersey. A container route into
the lakes could be most effective in capturing traffic
between these ports and European or
Mediterranean ports since it could provide a direct
movement into the North American heartland. In
fact, Halifax often markets its port as being at least a
day closer sailing distance to Europe then the Port
of New York/New Jersey. However, the adverse
distance associated with traffic from other parts of
the world (i.e., ships from southern points have to
travel far north around New Brunswick and the
Gaspe Peninsula to gain access to the St. Lawrence
River) appears to make this an unlikely move.
More Ships Are Required to
Service Great Lakes Ports
Due to the high fixed costs of today’s
containerships, owners prefer an operating plan that
gets as many trips as possible from a given vessel in
a given service. A service from Northern Europe
(e.g., Hamburg, Antwerp etc.) to Montreal takes
about 7-8 days—depending on the number of
stops. Cycle time including port time is about 21days—that is, a given ship will be able to depart
Montreal for Northern Europe every 3-weeks.
Weekly service would thus require three ships. If a
ship went beyond Montreal to Detroit or Chicago

additional time would be required given the longer
distances and sailing times — about one additional
week to Detroit and two additional weeks for
Chicago service.
o
o
o

Three ships can provide a weekly service
between Montreal and N. Europe
Four ships would be required to provide a
weekly service to/from Detroit
Five ships would be required to provide a
weekly service to/from Chicago

These ships would have to be much smaller than the
ships serving only Montreal and all five ships would
have less capacity than just two larger ships leaving
Montreal. Twice weekly service would require
respectively 8 and 10 ships.
Service Levels Would Be Less
Than Currently at Montreal
Montreal currently is able to generate sufficient
traffic to offer very high levels of service to Northern
Europe with ships departing at least 3-5 times each
week. Close to daily departure opportunities make
this very attractive for companies involved in closely
timed low inventory supply chain operations.
Weekly or bi-weekly service would be much less
desirable and would increase inventory and other
carrying costs. Further, it is difficult to see how such
a service could be competitive with Montreal,
Halifax, or the Port of New York/New Jersey given
the well-developed rail and truck networks
designed to service these ports.
Alternative Modes of Transportation
Provide Good Levels of Service
Railroads and trucking companies have developed
extensive intermodal service networks serving
Montreal, Halifax, and New York. Both CN and
CP provide multiple daily train services from Detroit
and Chicago to dockside in Montreal. A container
loaded in these cities can be transported and loaded
on a ship in Montreal in 2-3 days and then be on the
way to Europe. This level of service and the
frequent sailings from Montreal offer shippers from
the Midwest the ability to regularly ship and receive
containers. There are similar intermodal rail services
from Chicago to the East Coast where again sailings
Vol. 28 No. 2
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are very frequent. The most time sensitive freight
could be trucked from Chicago to one of these
ports in less than a day if necessary and be on its
way to Europe. Weekly or twice weekly sailings
from Great Lakes ports would incur both longer
transit times and longer wait times for a ship.
Nine Month Season Makes
Competition Difficult
A very difficult problem is the three months in the
winter when the Seaway is closed. Shippers will
have to make alternative arrangements for this time
period and the other modes will be reluctant to offer
attractive rates for this type of seasonal service. The
railroads and truckers will not maintain an inventory
of locomotives, railcars, and trucks that cannot be
utilized fully throughout the year. As such, they will
try to convince the shippers that they would be
better off by contracting year-round with them to
take the traffic to Montreal or another port. Any
new service proposed for the Great Lakes will likely
find significant resistance from the railroads and
truckers to prevent them from switching a portion of
their traffic to ocean vessels coming to a Great
Lakes port. This could include initiatives to raise
rates on traffic on other routes.
The Harbor Maintenance Tax Would Add
Costs for U.S. Bound Containers
The U.S. imposes a .125% Harbor Maintenance
Tax (HMT) on the value of goods imported into the
U.S. by water. This Harbor Maintenance Tax is
used to provide dredging and other maintenance
activities at U.S. ports, channels, and harbors. This
tax is also used to pay for the operation of the St.
Lawrence Seaway Development Corporation —the
entity responsible for the operation of the two U.S.
locks on the Seaway. This tax would apply to the
value of any containerized goods imported into a
U.S. Great Lakes port. For example, the owner of
a container containing $100,000 of merchandise
would have to pay U.S. Customs $125 for that
container. This tax only applies to goods entering
the U.S. by water—it does not apply to goods
landed in Montreal and trucked or railed into the
U.S. It would however apply to any goods landed
at an east coast U.S. port. The HMT gives the ports
of Montreal or Halifax and the surface modes that
56
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serve them a cost advantage over east coast U.S.
ports or container ships coming into the lakes to
service U.S. ports. Containers tend to have higher
value products compared to the other traffic and the
HMT would affect them more than other types of
cargo.
POTENTIAL CONTAINER SERVICES
Given the above barriers, aside from niche shipping
services, conventional container services do not
appear to be viable in the Great Lakes because of
size constraints and the difficulty in competing in the
trans-Atlantic market with much larger ships.
However, it may be possible to trans-load
containers from a larger vessel to a smaller Seaway
size vessel at Halifax or Montreal. This type of
“short sea shipping” is common in Europe and may
have some application in North America. However,
rail and truck services are much more efficient in
North America and whether feeder type services
could compete is not clear. Another issue relates to
whether trans-loading costs at the transfer port
could be kept low enough to make the concept
viable. None-the-less, this is where there may be
some possibility of services that can compete. But
many of the above issues also create problems for
cross-lake feeder services. For instance, the nine
month season is a very large impediment to a viable
commercial operation.
CONCLUSION
With the exception of niche shipping services serving
specific markets, the authors do not believe there is
significant potential for conventional container ship
service into the Great Lakes. The smaller vessels
that could fit through the Seaway could not compete
in the trans-Atlantic trade with the much larger ships
serving Montreal, Halifax, and New York. Further,
the extra time involved in serving ports such as
Detroit and Chicago and the infrequent service from
these ports would not be attractive to shippers.
They are accustomed to almost daily service
between major eastern ports and Northern Europe
as well as efficient rail and trucking services to and
from these ports. The three-month winter closure of
the Seaway would be a major problem for shippers

and the high rates they would pay the railroads or
truckers during this period would further negate any
economic advantage. The Harbor Maintenance Tax
is a further economic obstacle for containers landing
at U.S. ports especially as compared to containers
landing at Montreal and moving by rail or truck to
the Great Lakes Region.
There will always be containers moving on the Great
Lakes as incidental or project related cargo. There
may in fact be an opportunity to increase this
business particularly in certain specialty or low
volume areas where containerization makes sense.
There may also be the potential for certain types of
short sea feeder services for containers moving upbound from Halifax or Montreal into Lake Ontario
or possibly Lake Erie. A Canadian port would have
an advantage since it would be exempt from the
HMT. These feeder services, if economically viable,
would likely be low volume compared to existing
volumes currently moving by rail and truck.
However, regularly scheduled transatlantic container
services face many challenges that make them very
unlikely given the cost structure and service
dimensions offered. Even with subsidies, these
services are unlikely to succeed. While there have
been many studies and efforts over the last 50 years
to initiate scheduled container services none have
been proven viable. While the current Cleveland
service continues, traffic levels have declined from
earlier years even with subsidized operations. Given
this record, it is critical that policymakers have an
objective analysis of the current traffic levels,
competition, obstacles, and potential for such
services. Otherwise there is a risk of significant
expenditures of time and effort on proposals that are
not viable.
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(Footnotes)
1
TEU means a “Twenty-foot Equivalent Unit” and is the common way of measuring cargo activity at a given
port even though some containers may be longer than twenty feet. For example, a 40 foot container would
be counted as two TEU’s. A 20 foot container (TEU) has a maximum gross weight of 52,910 pounds per
international standards. This results in a tare maximum weight of 48,000 pounds. Most containers weigh
considerably less.
2

The SLS Traffic Reports report metric tons in containers. The authors converted this to short tons, and
assumed ten tons per container. This process allows comparisons with USACE and other U.S. sources that
use short tons.
3

The Seaway can accommodate ships with a maximum dimension of 225.5 meters long (740 feet), 23.8
meters in breadth (78feet) and 9.1 meters draft (30 feet).
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